The E3 ubiquitin ligase TRIM11 mediates the degradation of congenital central hypoventilation syndrome-associated polyalanine-expanded PHOX2B.
Expansions of a polyalanine (polyA) stretch in the coding region of the PHOX2B gene cause congenital central hypoventilation syndrome (CCHS), a neurocristopathy characterized by the absence of adequate control of autonomic breathing. Expansion of polyA in PHOX2B leads to protein misfolding and accumulation into inclusions. The mechanisms that regulate mutant protein degradation and turnover have been poorly elucidated. Here, we investigate the regulation of degradation of wild-type and polyA-expanded PHOX2B. We show that expanded PHOX2B is targeted for degradation through the ubiquitin-proteasome system, resulting in lowered levels of the mutant protein relative to its wild-type counterpart. Moreover, we show that mutant PHOX2B forms ubiquitin-positive inclusions, which sequester wild-type PHOX2B. This sequestration correlates with reduced transcriptional activity of endogenous wild-type protein in neuroblastoma cells. Finally, we show that the E3 ubiquitin ligase TRIM11 plays a critical role in the clearance of mutant PHOX2B through the proteasome. Importantly, clearance of mutant PHOX2B by TRIM11 correlates with a rescue of PHOX2B transcriptional activity. We propose that CCHS is partially caused by a dominant-negative effect of expanded PHOX2B due to the retention of the wild-type protein in pathogenic aggregates. Our results demonstrate that TRIM11 is a novel modifier of mutant PHOX2B toxicity and represents a potential therapeutic target for CCHS.